Formation of disulfide bridges by a single-chain Fv antibody in the reducing ectopic environment of the plant cytosol.
Disulfide bridge formation in the reducing environment of the cytosol is considered a rare event and is mostly linked to inactivation of protein activity. In this report the in vivo redox state of a single-chain Fv (scFv) antibody fragment in the plant cytosol was investigated. The scFv antibody fragment consists of the variable light and heavy chain domains from a mouse IgG antibody, which are connected by a flexible linker peptide. In each domain one disulfide bridge is present. The functionality of antibodies, which are normally secreted via the oxidizing environment of the endoplasmic reticulum, depends on the formation of intramolecular disulfide bridges. We demonstrate that a scFv can form intramolecular disulfide bridges and is functionally expressed in the cytosol of stably transformed plants. In addition, the formation of intermolecular disulfide bridges through a cysteine present in the linker peptide was observed. In contrast, transient expression in tobacco protoplasts resulted in a cytosolic scFv lacking disulfide bridges, which had a substantially reduced affinity for the antigen. This indicates that functionality rather than stability is determined by the presence of disulfide bridges in the in planta-expressed scFv antibody. The controversial observation of disulfide bond formation in the cytosol is discussed.